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(54) Cosmetics comprising an n-acylamino acid ester 

(57) There are disclosed cosmetics which comprise 
esters of N-acylamino acids containing acyl groups hav- 
ing odd-numbered carbon atoms, and esters of N- 
acylamino acids containing acyl groups having carbon 
atoms in an odd number in the range of 13 to 17. The 
above esters are used for the foregoing cosmetics, 
which have excellent hair growth promoting effect, 
humectant action, subcutaneous blood flow rate 
increasing action, etc. and thus are well suited for hair 
growth, skin care and the like. 
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Description^- , . . ,- : ■ -** ;r r ^ t r'^iic^ *o:i'i x n ./ . : v- -»3 :,*.<.:■>-' . , 

The presentinvention relates to; cosmetics such as. hair growth agents and hair grooming agents.. More particularly, 
it pertains to cosmetics which have an excellent hair growth promoting effect; humectant action? subcutaneous blood 
5 flow rate increasing action and thejike and thus are well suited fprh.air, grejwtti, skin care^and the like. 

Cosmetics blended with various effective drugs have heretofore been known; For example, a hair growth agent is 
incorporated with, as an effective drug, a vitamin such as vitamin E; a vasodilator such as acetylcholine derivatives; an 
antiflammatory agent such as lithospermum root -extract; female sex, hormone :; such r as, -elastodiol; a skin function 
enhancing agent such as cepharanthine; a melanin synthesis catalyst sych as^ .copper pantothenate; a keratolyses such 
10 as salicylic acid; and the like, said hair growth agent being used for the prevention and therapy of alopecia. 

As an example in which a fatty acid or a derivative thereof is blended in cosmetics such as a hair growth agent, an 
example is known in which a natural vegetable oil such as olive oil or castor oil or stearic acid is blended for the purpose 
of improving the physical properties of a product. It is known that almost 'all of fatty acids which constitute various lipids 
of natural origin such as vegetable oils and animal oils are fatty acids having even-numbered carbon atoms chain, 
75 whether the fatty acid is a saturated one such as stearic acid, pMlfhitic ,apid„, etc, or an unsaturated fatty acid such as 
oleic acid, linolenic acid, etc. 

On the other hand, examples in which a fatty acid having odd-numbered carbon atoms or a derivative thereof is 
incorporated in hair cosmetics include the compound described in Japanese Patent Publication No. 41363/1988. 

However, although it is said that the above-mentioned ; eonyentipnal cosmetics such as the hair growth agent are . 
20 effective for thepreyention and inpr.cvem$nt of. dandruff,; itch; hair f^llirjg out and the. like and besides promote hair gen- 
eration and restpringV the-real situation atthe present time is, that.cosmetics which exert satisfactory effect h^ve never 
been- realized. \o . . - ^ "'■ '■ " ; ■ m -z r-.Vr ? ^v; «, : yr,.< 

* lUnder such .circumstances, it is -a general, .object -of the invention tp^prpyide cosrrietics that, are excellent jn hair 
growth promoting effect, humectant action, subcutaneous blood flow rateinc? easing. aGtipn and the like, thus well suited 
25 to use for hair growth, skin ;care, etc., - , - ^ i j ; 'vs ?: ? - - r ; : ;l ^ / - . ^ 

As a solution for the foregoing object, it has been found : that an excellent hair growth prpmoting : effetf, humectant 
action,; subcutaneous: blCKxW^ 

acids containing aeyl groups having specifi.cally numbered carbon. atoms and that the use of such : acylamino acidesters< 
bring about the advantage of improving the sol ubUrty thereof in asplyent which is a base material; for cosmetics. ;i 

30 Specifically, the present, invention provides osmetics, whichjCompris,e; an ester, t)f N-acylaminp acids, containing 
acy I groups having; odd-n gmbered carbon atoms ? o. ., -rrte- - u: ■ : ; , ^ : : .v.r„ rs. : •- , 

•Jnzthe following, detailed 0escriptioi^wiil, : be giy^ri of Jhe present invention. -; : . \ - --^t- r 7 r - ;r ^ ,r 

The present invention relates to cosmetics which comprise esters of N-acylamino acids containing aeyl groups hav- 
ing odd-,nurnbered carbon ^toms. The . «ster of N-acylaminp acids containing aeyl groups.having odd-numbered carbon 

35 atoms which ester is blended in cosmetics is an.ester ; eompoqnd .pf an N-acylaminq acid in which at least one of the 
amino groups in the amino acid has, been acylated with anacyl^group haying odd-numbered carbon atoms f with an alco- 
holic compounds v u r v >-r ■,>. r -^^ .: v rL' : L* . .1 
As the; amino acid to be used for the prodMPtipn pf theabove-mentipned N-^aqyla acids containing- acy| groups 
having ^d-numbered, carbon atoms, aminp;apjds:such as^n amino acid of natural ; origin A ^np'n:pjrojte|inK: aminp^acid 

40 and an amino acid produced by chemical synthesis can be used and are exemplified by an a-arriino acid, p-amino acid, 
y-amino acid, 6-amino acid, aliphatic amino acid, aromatic amino acid, heterpcycljc amjno v acid, neutral amino acid, 
basic amino acid and acidicaminoaGid;rTher^ar^ as L-, D- and 

racemie isomers. Specific examples of4he above-mentioned amiru^ acids include alanine, valine, .leucine, ispleucine, 
methionine, tryptophan, phenylalanine, glycine, serine, threonine,: .cysteinertyiip^ne.vasparagine, glutamine,, lysine, 

45 arginine, aspartic acid, glutamic acid,v p-alanine.-rhydrpxylysi^eri.ornithine 5-amiipJevulinic ,acid ; and-y-anii- 

nobutyric acid. ^^--r!,- • >--"?:^ , ■ ' o . 

With regard to the Cosmetics of the irwentipnvahe ; cpiTipound represented by.thegeneraj formula *(!) i§ preferably 
used. as a N-acylamino acid containing^ aeyl group ^^h^ r ; 

':' -> .. ; ivs ; '. pi* ; • .Y;*.r:- : ^ji r ' ; -; r ?r. ' ,^u:r > x .v ;r ' z**^ .* s^c .■ "> iS* . <c v: ,*. ; 

- RCONHC ( CH 0 ) v CbOH r ' v r : * r ( I ) 
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wherein R is a straight chain aliphatic hydrocarbon group having even-numbered carbon atoms which may have a sub- * 
stituent group; R 1 and R 2 are each a hydrogen atom, an alkyl group, a hydroxyalkyl group, an aryl group, a hydroxyaryl 
group, -(CH2) y CGOH r c; :(CH2) 2 NH 2 , said* groups rjiay be substituted byacarboxyl group (-COOH) or .an. amino group 
(-NH 2 ); and x.-y andiz are each an integer from Of- to 4. - v r v* - ; .-. ^ - 
s The straight chain aliphatic tiydrdcarbbri group raring even^num represented by R in the fore-- 

going general formula (I), which may be'saturated or unsaturated, ispreferably exemplified by the group CH 3 (CH^) n - 
wherein n is an odd integer from 5 to r 17^ j - 1 • - ^ - - - ' v ' . ^ ' 

In the Cosmetic Wfhelnventfohr trie compound represented by the general formula (II) is preferably usable as the 
N-acylamino acid represented by the-Tbregbin'g general formula (I) ■' *'- : - : * * • £ 
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wherein R 3 is*-(CH 2 )yCOOH in which y arid h arS feafdh aVprevibustry; defined in-the general formula^!). ,:^v^v-o ; -; 

"-In the present inverttibn,- a compofuhd in" whrc^yife^T of ^ is "preferably used. As the acyl group having odd-nunv-; 
bered carbon atdrtis in 'the M i acylaminb v acid containing an acyi grdup ' having odd-numbered-carbon atoms* ■there* ife^ 
preferably usable an acyl group having carbon atoms in an odd number in the range of 7 to 1 9, preferably 1 * to i 9; j mora tA - 
preferably I3 td 17. In the case where ; th'e ' hUmbei^ibf carbcm atcimfe^eparts from the aforesaid rang e,4he j effect of the 
present invention is sometimes not sufficiently achieved, trf'additionrttfe N-acylamino acid is preferably derived from an? 

25 acidic amino acid, especially from N-acylaspartc acid or N-acylglutamic acid, though the' N-acylamino acid may^be^' 
derived from arV of ^ c*'-: , -ot , ;c<* ,.• 

♦The abo^e-meritidi'red N-acylaminb acids eoritairtirig-ac^'grou^^ CartJon- atoms carube>syn- . 

thesized, for example^by the ^ carbon- 
atoms and ah~amiho acid on "the basis of the*sb~ca1li^ : Schotfeti^ reaction or tiie rriethdd described in~ H Bfb-: 

30 chemistry'' v6l : 35= Nb. 2, pp 67 td-74; 1963; ^ Research orf Polyaminbi Acid (O. ^The^higrt^fatty acid having odd^numbered 
carbon atoms can be synthesized by a conventional method, specifically by the- <^o pro(^Ss , frorn>an , a^olefin. having- 
even-numbered carbon atoms and by the process usfrig rnicroorgahtisrm as described in Japanese Patent Application 
Laid-Opeh No: 253866/1994.: . ' rr:,' . ^ >> - ^ n ^ , .*r» ^ . • - r: :.?y 

The alcoholic compound which fdrrns an ester of the'N-acytarriihoacid Cdntaihing an acyl group having odd-num- 

35 bered carbon atoms rh the Cosmetics according to'the'pfesen? invention tarvbe suitably Selected in accordance with: 
the purposeof useof said 'ester arid thefdrm df agent/ Examples of usable airoholitfcorrip^uhds.irtGlude an alkanol and 
an alkandiol such as methanol, ethanol, propanol, butanol, isopropyl alcohol, tert-butyl alcohol, lauryl alcohol, myristyh 
alcohol, butariediol, ethyfene 7 glycbl ; and propylene*^ such as polyethytene 

glycbl-and polypropylene glycol; sugar aldohol 'such ^as^soFbitol; ^ malihltcfl %nd : dulcitbl; SiigaY such as cane ; sugar, fruit 

40 sugar arid glucose? sor&itari ^nd cholesterol: Of these mohohydric al&6hols'; poiyhydric^alcohors! poly ethylene glycol - 
ahdpoiypropylerie glycof^are-pVeferableV 1 ^<'» 1 ' *- 3 '-' ; ^ v v b .\yr^ o-..v. r.H,.c : ^ . ■ ; ; . ^ - 

The ester 6f the >i-acylarhiho f'adids? i cbr1taihir^--d<^l f ^o'u]^ : h^fhg bdd-tlumb^red "carbon atoms in- the Cosmetics" 
according -'to the : presehf invehtiori^can'-be prepared f rbfe th^ abbve-rhehtroned N-acylamino acids containing acyl 
groups having 6dd-nuhSberedca cbryipburufby : means' of art esterrficatloh reaction, or by • 

<s reactirig ; an amino" acid lester ahd a higher fatty acid v chlo?iefe;\said > dmiria abid ester" being prepafedi in advance;* from? 
the amino acid and the aforesaid alcoholic compound. > r v - 

The N-acylaniino acid estetas'mSntfon^ iri Gdh^in^tibri^vith at lea^onetother. 

The amount of the ester ^ of tr5e^N%cylamin6 'acfd ^ntainlrig an acyt : group ^^virtg 6dd-nurhber6d carbon atoms. 1 
(specific N-acylamino acid) to be added in the Cosmetics according to the present invention can be suitably determined 

so in accordance with the purpose of use, the mode of formulation, etc., and is usually selected in the range of 0.01 to 20% 
by weight based on the whole weight of the compositon. The amount thereof to be blended therein, when less than 
0.01% by weight, sometimes leads to failure to exert the effect of the present invention. On the contrary, the amount 
thereof, when more than 20% by weight, is not favorable from the viewpoint of economical efficiency since the working 
effect approaches the uppermost limit. 

55 The Cosmetics according to the present invention can be prepared from esters of the aforestated specific N- 
acylamino acid in the presence of a solvent, when necessary. Any solvent can be used, provided that the aforesaid 
compound is soluble therein, and an alcoholic solvent is preferably usable from the aspect of affinity for human skin. 
Usable solvents are specifically exemplified by methanol, ethanol, propyl alcohol, isopropyl alcohol, glycerol, propylene 
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glycol, polyethylene glycol and n-paraffin. f - :j"r . :* . : vi v,o 

The Cosmetics according to the present invention may be blended, at need, with another component to the extent 
that such blending does not impair the object „o£the present [nyention.jn addition to the principal component of the ester 
of the specific N-acylamino acid. Such another component is^suitably selected kin accordance with the purpose of use, 
5 type and form of the cosmetics, and is exemplified by base materials such as distilled water, alcohols, polyhydric alco- 
hols, surfactants, fats and oils and polysaccharides, colorants, perfumes, vitamins, amino acids, hormones, vasodila- 
tors, anti-f lammatory agents, keratolyses, disinfectahtsand antiseptics 

The ester of the specific N-acylamind acid to be used 1rf the present invention can be prepared into a variety of 
forms such as a liquid, powder, cream and paste according to the purpose of use as cosmetics. Moreover, the cosmet- 
ic ics can be made into a variety of marketable products such as hair growth agent, hair grooming agent, lotion, hair rinse, 
skin cream, detergent, dispersant, emulsifying agent, antimicrobial agent, antiseptics, ultraviolet absorbers," etc. Fur- 
thermore, the ester of the specific N-acylamino acid to be usect irbth^pr^senynyention can expand the use to physio- 
logically active fields such as anticancer drug and antiviral drug. 
• fiy the use of the ester of the. N-^acylamino acid containing an acyl group having, odd-nun^ered carbon atoms 
75 according to the present invention,^ isnrcad^ possiWe to ptyainieqsrnetiqs which .have excellent h§ir grqwth promoting 
effect, humectant action, subcutaneous ^bloodflpw^ate; increasing: aGfipn^nd the like and thus are, well suited for hair , 
growth, skin care, etc. Furthermore; the use of ^such; estprj markedly Improves the solubility thereof, in £ solvent which is, 
a base material of cosmetics. In therfoltowing, »the* present inv&ntioawyi besdescribed in more detail, with reference ,to 
comparative Exampl es and working examples. - - r ^ ; . - ; * - ■ - ;j3 . » , r : h . ^ ; i ■> 1 r -- m ; / - ; f ; : ; 

Preparation ExampJe ?1 : t *t j . :. .o :;•■.< .**:»■ .--*!V;Si r.; '■: ^ h- s >->.*•.•"-•• ::i r.» y ■>■.; • v> ? 

Synthesis of N-tridecanoyl-L-aspartic acid methyl esfer r-- : ; ^ :j;r > c : , v " ; ■ . . - - f ? 

25 (1) Synthesis of tridecanoylxhlpride— 0 v ; w,-: 3. ; i , v : vv-tr* '} : r oy.~ ' ! - ^rrvti ■ - 

In a one L (liter) two-necked flask were placed 158.7g (0.74 mol) of tridecanoic acid and 200 milliliter (mL) of 
cyclohexane, and the flask was equipped with a 100 mL dropping funnel containing 83.3g (0.7 mol) -of thionyl chloride- 
and a reflux tube. Then, the tridecanoic acid was completely dissolved under heating and stirring of the flask in an oil 
30 bath at 80°C. Thereafter the thionyl chloride was added dropwise ovena ; period of 2 hours, and furthertheojl bath was 
maintained at 80°C for one hour. From the resultant reaction solution were removed the cyclohexane and the thionyl 
chloride under reduced pressure by means of an aspirator. THe resultant reaction iroxture w^ 
distillation. Thus 166.0g (0.71 mol) of tridecanoyl chloride was obtained in a yield of 95.9% based on the fed tridecanoic 
acid. . \ . \\ :i x. /. f — ^ .«•.•• 1 .> : , - -t :i j r 

(2) Synthesis of N-fride^noyl-L-aspartic acj(fc~? : e :< ^ . w?r:-; • -a : v.: ;-=■ ^ : T > ^ ? r 

Jn a:oneL:three-necked flask were placed j15/9g (&1 2 rnol) of L-asp|irtic^cid ; and an aqueous solutioapf 9,6g(p^4 
mol) of sodium hydroxide inolSO mLof water: under. stirring:* AftjBf ttie L-aspartic acid waSrdissplvedr ; .12Q mL ql acetone 
40 was added to thernixture m the flask. Then, to the resultant reaqtiqn liquid which had been cooled to 0°C ^ere.added 
dropwise over a period of 30 minutes, 23.3g (0.1 mol) of tridecanoyl chloride and an aqueous solution .of 4g of sodium, 
hydroxide in 30 mL of water simultaneously therewith, while maintaining the reaction temperature at 0 to 5°C and pH at 
1 1 to 12. Thereafter, by gradually raising the temperature of the reaction liquid to roora temperature (25° C) under stir- 
ring over a period of 2 hours, a solution of disodium tridecanyol-L-aspartate was obtained. To the resultant solution was 
45 add£d 65 mL of 5N hydrochloric acid to lower the.pH pfthe^olutipn to t-.rJhe crystal; thus percipitated was; separated 
from the solution: by means of vaeuurrvf iltratipn ; > washed vy?th ^water anct dried under -reduced pressure. Tbe resultant 
crystal 'was washed with .500- mL of hexane,~^ci^and:<ecry^lEed frpm a mixed sojv^nt qf ethano}/water,(3 \ t l^Jy), 
As-a r^ult 14.4g (0.044 mol) of.N-tridecanoyl-J^-^spartiQ acid Jf was obtained. in, a -yi^ld of SS^S^^Dasted on the fed-fcide- 
canbyi chloride. -The physical properties of the pbjeective Nrtridecanoyj.-Jt-asp^rtic acid^were as follows. . „ 
50 ,Z -;-r - ; r-~> / ^rt-.:; . ^ ^^v*- j t^s&z'.vr^: int v^.;':.iv:^ \ .t : * -:r T ir r ? - . 

i - : 1 HrNM R (GD^OD); S^ppm^?,:: . . - ; - . • i^rc . - o -c s ^ uc : . /. v^-« 5 ■ >- .= . . - > : 

n-;s:: i * . 0.89 (t, 3H> - - -y : . r ;> - * v ot * v r - ■■- = J -= - 4 

^•.-'v '1.29(S,22H) . — ; 'v J^c : v .... • .: ' , * ^ ^ >■<,> . ^ 

r , 1.55-to*1.65(m, 2M)v.x. . . - ^ :^r:^ c : ; ; r--r , . • - 

55 ':. : 2.23(t.2K)' :? ; ;: 3 c : n . : . c ^ J- - ^ , " . ' • ' \~ v . ■ • • 

. t'; v:»: ■ " 2.72 to 2.92 (m; 1 H) ^: :i?r '.H: / ; ^ v::r ^ - - ..■ - -^. : ,r,^ t ^ - j 

4.74(dd,1H) 

IR(cm' 1 ); ; - 
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3353. 3310,2926, 1725, 1296, 1196, 928 
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Elemental analysis {C 1 7K 31 N0 5 )a.n r 


^ ; ;.*i.*"tj . .. 


5 • - 


. FburicT t V 


"C62:i5%,: 


' H9.54%, 


N4.22% * 


. ') " ' • " ~ r * ■ " 


Calculated 


C61:SF%, 


H9.48%, 


•N4.25% 



Melting point: 11-7.5 to 1 la-r^C 1 *-* ; : ; ^ > ■' - " ' - * * • ' • " " ■'- -* ■> • • - - - • - 

(3) Syhthesis of N-tridecano^ : '- " } > c-. i ■■ : ^ -"'^ o ^ .. • 

In a 200 mL'twb-necked flask'were placed J* 02g (3.10 mm«i)^f N-tride(^noyl-Uaspartie/acid,-20 mL methanol 
to dissolve said acid and 0:5'rhL of a^4%soluticrito^ The flask, which-Avas*=equipped with, 

a reflux tube* was placed in a- hot 'water ! bath" at ^ 50?Gfon2 hours. Theresultant . 

reaction mftfUrewas allowed to cool tb'rbom ternper^^ mL of 50 g/L aqueous solutiomof - 

sbdiunh 'chloride; 'arid extrart^ with '^^m washed with.40 mL of water - 

and dehydrated with sodium sulfate anhydride. The resultant extract, frdm which.. the solvent was removed under.- 
reduced pressure, was dried overnight to afford crystalline reaction product. By the use of a silica-gel column chroma- 
tography of 40 mm in diameter and 1 10 mm in length, a first fraction was obtained by the fractionatiprrof said reacUonf; 
product with 600 mL of chloroform, and a second fraction was obtained in the same manner with 200 mL of a mixed 
solvent of chloroform : methanol (2. f : 1200 v/v). Each of the fra^ionsOfFOm-which the solvent ^was removed under: 
reduced pressure, was dried to produce 0.38g (1.05 mmol) of N-tridecanoyl-L-aspartic acid dimethyl ester in a yield of 
34% from the first fraction and 0.55g (1.61 mmol) of N-tridecanoyl-L-aspartic acrd methyl ester -in a ; yield of 52% frorjn 
the second fraction. 
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Preparation Example 2 '>•< - ^ - :*nr- - cr--v t y* <-s • ly -i . .v. - 

30 Synthesis ofN-jS'ehtade - >~ l - ' 1 ■ ■ >■? :*?'c>. V 

(17'oyTithesistifp^ • : - r * : * «*s v s •.: >:.; *>v? "■■ "\ : 

In a one L (liter) two-necked flask were placed 160.0g (0.66 mol) of pentadecanoic acid and 200 milliliter (mL) of 
cyclohexane, and the flask was equipped with a 100 mL dropping funnel containing 83.3g (0.7 mol) of thionyl chloride 
and a reflux tube. Then, the pentadecanoic acid was completely dissolved* under heating 'and.stimng.of the flask in-an 
oil bath at 80°C. Thereafter the thionyl chloride was added dropwise over a period of 2 hours, and further the oil bath 
was maintained ^ 80°C for one hour. Trorrvthe feSuttanKreactidn mixture were. removed the cyclohexane and ihe.thionyl 
chIo'rieJe :; unde"r 'reduced pressure i>y means-of 1 an aspirator. THe resultant crude reaction; product w&;s subjected^toi-vac- 
uum dlstiilationrTfiu of peritadecanoyi 1 chfbride waS obtained in a yiold of 63.9% based on the fed 

piBniad^anolc acid.'"-'' * ,J ^ : * • >l,t -* r * *: >~'~: ^^ r:? " : w . - ;^ -z - 

(2) Synthesis*^ N-pehtadecahb^ .. -r:rv J ■ s ■■• _ : a :3-. * r i . 

* • •■"-■■■j i —-'■>' 1 ->i '» :* -v ': Vs.'iO ~: : ;c;b- J- -'.v- >,z;:\ c .i :' ■(";■ /> : o ■ : . . ;,; * . i w \ 3 n- ■ 

■"■■■Mrfaone L three-necked llask were piaced 3i&'g {Cv24 moi) bf'L*aspartic acid 'and an 'aqueous solution df ;19i2g- 
(0.48^101) of senium" hydroxide" in-T50 rriL of water ; tineter atirr'ingp After -the L*aspartic acid was dissolved;. 120 mt. of, 
acetone was "added f b the mixture in the i fask: "ThTeri. r ©'the r^sultdht reactioi-liquid which had been cooled to O^Govore: 
added dropwise over a period of 3G 1 minutes, "52. 2g (0;2-moT)'df pentadecanoyl chloride and an aqueous solution.of,0=2M 
sodium hydroxide in 30' mL of-watVr sirnuHahWusiy-^ whiky< maintaining the: reactiomteiTperature at O to 5?^> 

and pH at 1 1 to 12. Thereafter, by gradually raising the temperature of the reaction liquid to room temperature (25°C) 
under stirring over a period of 2 hours, a solution of disodium pentad ecanoyl-L-aspartate was;obtaFi1ed: To the resultant 
solution was added 140 mL of 5N hydrochloric acid to lower the pH of the solution to 1 . The crystal thus precipitated 
was separated from the solution by means of vacuum filtration, washed with water and dried under reduced pressure. 
The resultant crystal was washed with 500 mL of hexane, dried and recrystallized from a mixed solvent . of Tethanol/water 
(1 : 1). As a result 39.8g (0.1 1 mol) of N -pentad ecanoyl-L-asparticacid was obtained in a yield of 55.6% based on the 
fed pentadecanoyi chloride. The physical properties of the objective N-pentadecanoyl-L-asparatic acidrwere as follows. 

^-NMR (CD 3 OD); 6 (ppm) . ; 
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o:89(t,*3H) : - --^ -■^»:..**;-: ; ^L •:=•;,:? : -,,-v!c^ *v .v.-. 

-1.28(S;26H) ■ ** ; . - ^ ... 

"■1.55 to 1.65 (m,2H)^ ■ • * - *. r >:■ . .;:^-; ( ,v .r ( -r >;;,<>- ; 

: '2.23(t,2H) -.. r. - - -.- r . .. ^c..;..v > , . . ■ ■ ' ..<..-. 

2.72 to 2.92 (m, 1H) • . -V. ■ ; : 3:"*.-.- /• ; - • 

4.74 (dd, 1H) 
IR(crrf 1 ); 

3353, 3310, 2926, 1725, 1296, 1196, 928 



Elemental analysis (C19H35NO5) 


Found 
Calculated 


C63.10%, 
C63.84% ( 


H9.53%, 
H9.87%, 


N4.08% 
N3.92% 
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Melting point : 122.8 to 124.0°C 

(3) Synthesis of N-pentadecanoyl-L-aspartic acid nie^yi ester^ 



In a 200 mL two-necked flask were placed i;Q4g (2.91 mmbl) df ; N-pentadecandyl-L-aspartic acid, 20 mL of meth- 
anol to dissolve said acid and 0.5 mL of a 1 4% solution of boron tr if laoride in methanol. The flask, which was equipped 
with a reflux tube, was placed in a hot water bath at 50° C to proceed with esterification at 50°C for 2 hours. The resultant 
reaction mixture was allowed to cool to room temperature, then incorporated with 25rnL of 50 g/L aqueous solution of 

25 sodium chloride, and extracted with 40 mL of diethyl ether THe resultant ether layer was washed with 40 mL of water 
and dehydrated with sodium sulfate anhydride. The resultant extract. :fEom whidi the solvent was, removed ;under 
reduced pressure, was dried overnight to afford crystalline reaction product. By the use of a silica-gel column chroma- 
tograiphyof 40 mm in diameter and 1 10 mm in lertgth." k first fractionswas obtainedby foe fractionation of sand : reaction 
product with 600 mL of chlbrbfbrmfand a second- fraction was obtained in the same manner with 200. mL of a; mixed 

30 sorvent of chloroform; methanbl^^'^OO v/v): Each^of the^ fractibnsr from which, the solvent was removed sunder, 
reduced pressure, was dried to produce 0.29g (0.76*mmol) of Nr-pentadecanoyb-Ltaspartrc acid dimethyl ester ina yield 
of 26% from the first fraction andv0.61.g< (1:63 rhmol)©f N-pentadecanoyhL^aspartic acid methyl ester in ,a yield of 56% 
from the second'fraction." "-2- ■-■ -:«r..«. ■ ■ -* ~\ *.*«■■.'= y:.iK.r . \ . * r v -■ *. 



35 Preparation Example 3 / > * 't . ; ^---p * -•- .* ^ ' -c:\; < - .; r/rr* : : r : . 

Synthesis of N-heptad6'canoyl-L-aspartic acid* methyl;ester --- : \ \l r;; ,-.;:r J ■ . vv : ;L , ? c 

(1) Synthesis of heptadecanoyl chloride ^-- r i-ivo-ft -vu- -jr. 1 ^ *; r , *.. r ; . - : c-; ; T o: r v 

In a one L (liter) two-necked flask were placed I02.tg (0.38 mol) of heptadecanoic acid and 200 milliliter (mL) of 
cyclohexane, and the flask was equipped with a 1 00 mL dropping funnel ^i^.^ng 67.3gl0:57.cnq|) of : thteny] [ chloride^ 
and a reflux tube. Then, the heptadecanoic acid was completely dissolved under heating and stirring of the flask in an 
oil bath at 80°C. Thereafter the thiohyf chloride* was addedcdropwise over a period L of-2 iiours, and -further the.ojl bath 

45 was maintained at 80?C for one hour. From the resuftant reaction mixture were removed.4he cyclohexaneand thejhionyl 
chloride under reduced pressure by means of an aspirator. The resultant reaction mixture was subjected to: vacuum dis- 
tillation.- Thus 88.5g (0.31^ mol) of heptadecanoyl -chloride was: obtained in a-yield of 81 .2% based on the.fedheptade- 
canoicacid. ~ • *"■ '■ ^ :<> : - -'-v ; ;-:-c"r "c ■ ^, ? ^- 1,; ^ . • : .,■ ^ ^ r t 

* :■; :n* -v •. •■" „ -. -?c v : ^"i^^o-Ur j . f ;■ . { -. -t^:,.. .,: 

50 (2) Synthesis of N-heptadecahoy^L-asparticvacid>^-^ or -.-.^ -,/' - - - ? a : :-:..-^r , - * 

' in ^ a bhe-L three-necked flask were plaeed;i6 : 0g (0!12 mol) of L-aspariic^acidand an aqueous;.sojution of-9:6g (0:24 
mol) of sodium hydroxide in 150 mLof water tinder 'stirring "Afterthe Lraspartic-acid was dissolved, 120 mL of .acetone 
was added to the mixture in the flask. Then, to the resultant reaction Irquid .whichhad been cooled to 0°C were added 
55 dropwise over a period of 30 minutes. 29.0g (0.1 mol) of heptadecanoyl chloride and an aqueous solution of 4g sodium 
hydroxide in 30 mL of water, while maintaining the reaction temperature at 0 to 5°C and pH at 11 to 12. Thereafter, by 
gradually raising the temperature of the reaction liquid to room temperature (25°C) under stirring over a period of 2 
hours, a solution of disodium heptadecanoyl- L-aspartate was obtained. To the resultant solution was added 65 mL of 



6 



BNSDOCID <EP 083951 SA2 I > 



V > 



ER 0 339 515 A2 £ 

5N hydrochloric acid to lower the pH of the solution to 1 . The crystal thus precipitated was separated from the solution 
by means of vacuum filtration, washed with water and dried under reduced pressure. The resultant crystahwas washed 
with 500 ml_ of hexane, dried and recrystallized from a mixed solvent of ethanol/water (8 : 1). As a result 21. Og (0.054 
mol) of N-heptadecanoyl-L-aspartic acid was obtained in a yield of 54.3% based on the fed heptadec^noyl chloride. The 
5 physical properties of the objective N-heptadecanoyl-L-aspartic acid were as follows. 

"•H-NMR (CD3OD); 5 (ppm) ■ - ;; 

0.89 (t, 3H) ' :. : - * J ' ' ; 

1.28 (s, 30H) 
10 1.55 to 1.65 (m, 2H) 

2.23(t,2H) " * * " ;: " :"'^j v "i '*'~<:~i]*f\ 

2.72 to 2.92 (m ( 1H) * ; ~- * - "~ *" 

4.74 (dd, 1H) * . " ' '* ' ; 
IR (cm' 1 ); ' A.:' ^v-:.-; ■• ; >v 1 • > : 
75 3353, 3310, 2926, 1725," 1296, 1196; 928 - - 



20 



Elemental analysis (C21H39NO5) 


Found 

Calculated ^ 


C65.34%; 

^965:42%- r. 


'"HIO.07%, 
HtO.20%,- 


N3:85%- 



25 



Melting point :..126.4 tbM28;5°Cr- < . -h :o^ .:.: . ; ... 
(3) Synthesis* of N-^eptadecanoyi^L-aapar'dc acidimethyl ester:: 



30 



35 



40 



45 



50 



55 



In a 200 fnL two-hecked flask wera placedr/MOg (2i85 mmol), of;N-beptadecanoyl-L-aspart[c acid;iao.mUj>f-methr : . ; 
anol to 1 dissolve said acid and 0.5 mL of a -14% soiutiorrof.boron trifluoridetn methanol-. Tlne.fJgsk-which-was equipped : 
withareftoxtube, was placed irt.a hot water bath afc50?Cvto proceed, With estecification at- 5Q.°C for 2 hou,rs, : The resyltant . 
reaction mixture was allowed to cool to roqm temperature, -then incorporated . with 25<mLpf 5Q-g/L.agu^pus.so|t^^- t ofv-^ 
sodidrnxhloricterand'e/tracted with 40; mL of diethyl ether.JFhe resultant-ether layer was washed. w$)>40-mL of; water : , 
and dehydrated with sodium sulfate anhydride. The resultant extract, from which the solvent was removed under . 
reduced pressure, was dried overnight to afford crystalline reaction product. By the use of a silica-gel column chroma- 
tography of 40 mm in diameter and 1 10 mm in length, a first fraction was obtained by the fractionation-of/Said reaction/ 
product with 600 mL of chloroform, and a second fraction was obtained in the same manner with 200 ml of a mixed 
solvent of chloroform: methanol (2 : 1200 v/v). Each of the fractions, from which ;the -solvent, w t as. removed :; under> 
reduced pressure, was dried to produce 0.27g (0.66 mmol) of N-heptadecanoyl-L-aspartic acid dimethyl ester in a yield 
of 23% from the first fraction and 0.70g (1.74 mmol) of N-heptadecanoyl-L-aspartic ^ aqid;rnethyl.est^r.in a yield cf 61% 
from the second fraction. 

Examples 1 to 14 and Comparative Examples T4q-3 = r- ;.; t r.;j;:, ,;■•>•; oo; ■: : -• . . ^~ • . - ~; r- : 

■ >■■■''-' v tiioc ; v . r * •; K t. • 'Z':r.^, o+vtv.-^.-z x<*x*< % v-,rz r-v,v "'*;. c \ .» ■■ •-; T -a. ^ u\:i 

-•A' 'group of eight male mice-'aged 8'weeks* of C^H seriesiWith a,body:,v^eight of 18 to 24g- were each subjected to. 
depilation at a back portiorvthereof in about 2 X 3.5 cm size.'Tben^l^ by weight solution of-^ny otthe, N-acyJarni.Op-acid,, 
comp6unds in ethanol as showmn Table 3 as a sample to be: tested was applied to the depilated.^ack portion pncs a : . 
day in ah«a"mount of 0. 1 mt? oVer ^period of 3 wc oks to observe.the f ur.growth state. An. evalyatipn was; made; of th^i \ur t . 
growth effect by visually observing the state of trichogenous promotion in the area to be tested in comparisqn ; with4he 
back portion coated only with ethanol on the basis of the following evaluation criterion (see Remarks under Table 1). 
The results are given in Table 1 . According to the results, favorable fur growth, effect was recognized in the esters of 
acylamino acids each containing an acyl group having odd-numbered carbon atoms. In addition, no influence by the 
coating of- the samples^tertoe .tested was recognized throughout the testing period with regard -to general symp}om N .der- 
mal state and change in body weight-. The acylamino acid ester compounds used injthis.test were.tbpse synthesized «n 
Preparation Examples 1 to 3 or mutatis mutandis according therto:. - o s ^ j. -j-n.rr^rwc .-'~.c;,v 
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Table 1 





• , N-acylamino acid ester 


Evaluation 


Example 1 


N-pentadecanoy laspartic acid methyl ester o - : ; i . 


® 


Example 2 


N-tridecanoylaspartic acid methyl ester v, » 4 


O 


Example 3 


N-heptadecanoylaspartic acid methyl ester. - -. .<:.-, v j. 


o 


Example 4 


N-pentadecanoylaspartic acid dimethyl ester - . > ; 


® 


Example 5 


N-pentadecanoylaspartic acid ethyl ester s 


© 


Example 6 


N-pentadecanoylaspartic acid isopropyl ester ■ ; 


© 


Example 7 


N-pentadecanoylaspartic acid hexadecyl ester 


o 


Example 8 


N-pentadecanoylaspartic acid ethylene glycol ester 




Example 9 


N-pentadecanoylaspartic acid polyethylene glycol (n=6) ester 


o 


Example 10 


N'-tridecahoylglutamic acid methyl ester 


o 


Example 11 


N-pentadecanoyl valine methyl ester 


o 


Example 12 


N-pentadec&noylfhrebTiine methyl esfe^ : ■ < 


o 


Example 1 3 


N-pentadecanoylphenylalamine ethyl ester : a . - : 


o 


Example 14 


N-pentadecanoyllysine methyl ester . 


o 


Comp. * Example 1 


N-dodecandylaspartic acid methyl ester v - 


X 


Comp. * Example 2 ~ 


N-myristbylaspartic acid 


X 


Comp. * Example 3 


Isl-ddcfiffbanoylglutamic acid methyl ester * ; " - ^ 1 . 


X 


[Remarks] VlJl J 

<§) Strong trichogenous promotion 

O intermediate trichogenous promotion , r ; ^ : : ^ 

a slight trichogenous promotion 

X trichogenous promotion unobserved 



*Comp. means "Comparative" 



In the following, a variety of. cosmetics along with forms .and ch emical compositions are given as additional exam 
pies according to the present invention. ^ 

Example 15 Hair grooming agent ** ■ i v ' '. ^--.\ ^ 





% by-weight 


Ethanol ^ i \ 


-■ 7510 


N-pentadecanoyl asparatic acid methyl ester 


4.0 


Olive oil 


1.0 


a-Tocopherol 


0.5 


Perfume 


proper amount 


Antiseptics 


proper amount 


Purified water 


balance 
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Example 16 Hair grooming agent 
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15 Example!? Hair tonic. 





% by weight 


Ethanol ■ ^ :• .-, . :* r - .\r* 


. : „60:0 


N-tridecanoylglutanic add.methyLester 


"M, I 3.0 * 


Isopropyl myristate - ■ ' : ~ ' > = / : : ,, 




Perfume "iiv..: . ,: . r. ;■; : 


-proper arnount 


Antiseptics ~ ; ^ ■ 


proper amount 


Purified water ' - "'.^ - — v 


balance ' t ' 







20 



25 



30 



35 



40 



45 





v ,*»■"■•< vr V::*u- 


%T&y:yyelght " ' 




Ethanol 'v^^ : »f:',jv!\c.-:-' 






^N'^eVik^'^n^a^arSic acid methyrester " " 


;:. ; ,/xpr — 




Tocopherol acetate s . ^ >. ^ ■ :ii v* v % /. r : c tC nr 


_ : v ; ; , qvs: 




Glycerol ; . : ( r . - :l _ u> v . 


: ;;;; 3.0, " 




L-menthbi . : ; rr ^ -T?-. ^ ;T "] 


: v~:* ;o;r 




Perfume o^h uiv^.: 


^proper amdunt 




Antiseptics * , - • n ^ ;i ~, » ., ; .* . 


"proper; amount 




Purified water 


balance 


Examole 18 Hair rinse 




-c! j: -c""i 





% by weigh! 


Cetyltrimethylammonium chloride 
; Pblycwy§thylerie'Cefyl ether r ^ 
Cetyl alcohol 

N-tridecanoyllysine methyl ester 
Propylene glycol 
Perfume *J 

PuiifTecTwater ~ 


2.0 

'J ^Vi'u 1.0 -y.v; 
2.0° ^ 
1 .0 
5.0 

"proper" amount 
l>alance " 7 



so 
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Example 19 Foundation 
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%byweigfiT* 




5 


Stearic acid 
Liquid lanolin 

Liquid- paraffin . v ^ 


s:o -..;*. 




10 


N-tridecanoylvaiine methyl ester t 
IspprppyJ myristate 
Sorbrtan monooleate 
Titanium oxide 


5.0 

2.0 

8.0 _ ... 


'i.*. " 

■' • ■ 


15 


Talc J ~: 

Bentonite 

Iron oxide red 


4:o - 
0.5 
0.5 


... i . 


20 


Perfume-,; — *■ 


" proper amount- 






" Antiseptics "~ " ~"* — ■ 


proper- amoun i - 

0;.', I', 






Purified water 


balance - 
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Examole 20 Unstick 






/ '. \ 


30 


'.}. * ' 


%by weight : - 


; 


Titanium Oxide 


1.0 : 




■ :riJ 


Rose Beingal 


4.0 ; ; w 






Castor oil 


50.0^ -v. 




35 


Octyl dodecanol 

N-tridecanoylleucine methyl ester 


10.0 
5.0 







Beeswax ^ ^ , 








Carnauba wax 


5.0 




40 


Solid paraffin 


20.0 




■7.. ■ , ?<i - 


r.Rerfurne : ^ ^ r.--:?* t^n* 
: Antiseptids ; ' -" ,rt """ : 


:i pr^e^rriount 
-^prft&er amount 




45 






u * - - . 


















55 
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Example 21 Lotion 
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... _ 


. ... 


- : — ^ • - 


% by weight 


Ethanol 


- : 15;C 


Polyethylene glycol 


- 3.0 - 


N-pentadecanoylthreonine methyl ester 


.f.0 : ; 


Polyoxyethyiehe sorbrtan monolaurate'- 7 ' 


' '<■>""• 2 JO 


Perfume ~ : . " * - 


: proper amount 


Antiseptics ' '* 


" "proper amount 


Purified water 


- - v - balance 



Example 22 Vanishing cream 



20 
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% by weight 


Stearic acid " ■ 


" ' '15:6 = 

i. * ■ 


Petrolatum./ . . ,1 _". 


2.Q 


N-pentadecanoylasparatic acid dimethyl ester 


1.0 


Polyoxyethylene sorbitan monostearate 


2.0 


Soibitan monostearate 


2.0 


Propylene glycol / /j „ ; 


10.6 


Perfume j ; 


. .propgrjamount 

i 


Antiseptics : ' ; 


~proper,amount 


Purified water , 


balance! 



Claims ; c r"V* \- rt tir : --{^.<\j' . > : ;;>: . 

1. Cosmetics which comprise ;an ester of N-acyiamino acids containing acyf gTbupb having odd-numbered carbon 
atoms. < - \-^v.\ v-j^M' ; 

2. The cosmetics according to Claim 1 * wherein the ester of the N-acylamino'acids'containing acyl groups having odd- 
numbered carbon atoms is derived from' arfrinq acids selected from the grbup'^dViiisting of alanine, valine, leucine, 
isoleucine, methionine, tryptophan,., phenylalanine, glycine, serine, threonine, cysteine, tyrosine, asparagine, 
glutamine, lysine, arginine, aspartk^acidy^lutamic acid, ^-alanine, -hydroxy- lysine,- ornithine, citrulline, 5-aminole- 
vulinic acid and y-aminobutyric acid. 

3. The cosmetics according to Claim 1 , wherein the ester of the N-acylamino acids containing acyl groups having odd- 
numbered carbon atoms is derived from acidic amino acids. 

4. The cosmetics according to Claim 3, wherein the acidic amino acids are each glutamic acid or aspartic acid. 

5. The cosmetics according to any of claims 1 to 4, wherein the ester of the N-acylamino acids containing acyl groups 
having odd-numbered carbon atoms is derived, as its alcohol component, by the use of a mono-or-poly-hydric 
aliphatic alcohol, polyethylene glycol or polypropylene glycol. 

6. The cosmetics according to any of claims 1 to 5, wherein the acyl groups having odd-numbered carbon atoms each 
have carbon atoms in an odd number in the range of 7 to 19. 
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7i An ester of an N-acylamino acid containing an acyl group having carbpn : atoms, in an odd number in the range of 

13 to 17. - n - . t 
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(54) Cosmetics comprising an n-acylamino acid ester 

(57) There are disclosed cosmetics which comprise 
esters of N-acylamino acids containing acyl groups hav- 
ing odd-numbered carbon atoms, and esters of N- 
acylamino acids containing acyl groups having carbon 
atoms in an odd number in the range of 1 3 to 1 7. The 
above esters are used for the foregoing cosmetics, 
which have excellent hair growth promoting effect, 
humectant action, subcutaneous blood flow rate 
increasing action, etc. and thus are well suited for hair 
growth, skin care and the like. 
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